Introduction
Prehistoric bone material from Gotland Island situated in the centre of the Baltic Sea ( Figure  1 ) is remarkably well preserved due to the island's limestone substrate. Archaeological research and excavation has been ongoing on the island since the beginning of last century (Wennersten 1907; Nihlén 1927; Stenberger et al. 1943) , and the use of traditional farming methods has spared many prehistoric sites from destruction. The numerous archaeological excavations have resulted in a large and well-documented sample of human and animal bone material from Mesolithic and Neolithic sites. The bones occur both as food residue in occupation areas and as human remains in graves, which are sometimes associated with grave goods in the form of worked and unworked animal bone. In this paper, I investigate differences in the faunal assemblages recovered from five Pitted Ware sites dating to the Middle-Late Neolithic using a statistical comparison, and then examine whether the inter-site variation was caused by site chronology and environmental variability, or whether the difference might be due to cultural practices, such as the use of particular animals as symbols of group identity by Pitted Ware communities.
Background
Gotland Island formed in a tropical sea some 425 million years ago during the Silurian Era, after which the island was pushed down by the expansion of ice sheets during the Pleistocene. During the Holocene, parts of Gotland had risen above sea level by around 9000-10,000 years ago, and the island is still uplifting at a rate of 1 mm/year. The northern part of the island was the first to emerge above sea level from the evidence of sites such as Strå, Svalings and Gisslause (Figure 2 ). However, the earliest human occupation has been found in the cave Stora Förvar on the islet Stora Karlsö, just to the west of Gotland (Figure 2 ) (Österholm 1989; terra australis 29 Possnert 1999) , which is dated to 9500-9300 BP. The early Mesolithic sites are interpreted as hunting sites from the numerous bones of seals, fish and aquatic birds (Lindqvist and Possnert 1999:81) . Finds of human remains and bones of several types of seasonally available animals suggest the presence of permanent or semi-permanent camps. Seal bones are mostly of grey seal (Halichoerus grypus) and ringed seal (Phoca hispida botnica) in the Early Mesolithic phase, and of harp seal (Phoca groenlandica) and porpoise (Phocoena phocoena) in the Late Mesolithic phase (Lindqvist and Possnert 1997:29) .
Before early settlement on Gotland, the Baltic Sea was cut off from the Atlantic Sea because of the uplift of areas around Denmark and North Germany -a process which turned the Baltic Sea into an inland fresh-water sea, known as the Ancylus Lake (named for the fresh-water shell Ancylus fluviatilis). The maximum transgression of the Ancylus Lake is dated to c. 10,300 BP (Svensson 1989) , but by about 9200-9000 BP, it began to become more brackish, when it is termed the Mastogloia Sea after brackish water diatoms of the Mastogloia species (Lindqvist and Possnert 1997:52) . The environment gradually became less brackish, and it became known as the Litorina Sea (named after the saltwater gastropod Litorina litorea), which reached its maximum by c. 7000 BP and experienced a series of transgressions.
During the end of the milder Atlantic climate which prevailed during the Mesolithic, farming and the domestication of animals became widespread. Ideas about house building and megalith 
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graves from other parts of Europe were incorporated by pottery-using farmers in south Scandinavia (Hodder 1990) . Farming and husbandry, in particular, were transmitted to Scandinavia from the continent by tribes using banded-ware ceramics, while the megalith culture had its roots in coastal Western Europe. It is postulated that the reduced saline content in the Baltic Sea during the Ancyulus and Mastogloian phases caused a decline in marine resources and the climate became colder and wetter. These conditions facilitated the uptake of farming and husbandry in south Scandinavia, a lifestyle which had long prevailed in continental Europe (Rowley-Conway 1983; Zvelebil and Rowley-Conway 1984) . The shift towards a farming lifestyle is suggested by the increased use of adzes, and pollen diagrams show the clearance of inland areas suitable for farming. On Gotland, the introduction of farming activities, husbandry, and construction of megaliths occurred c. 6000-5000 years ago (Wallin and Martinsson-Wallin 1997; Österholm 1999:340) . In occupation areas near to the coast, such as the Tofta area (Figure 2 ), a multitude of stone adzes have been found and pollen cores show large-scale land clearance (Österholm 1999:340) . The construction of a megalith grave (a rectangular dolmen) has been dated to 5300-5000 BP (Lindqvist and Possnert 1997:48; Wallin and Martinsson-Wallin 1997) . Finds of funnel-beaker pottery associated with megalith-building farmers have been found inland at the Mölner-Gullarve settlement (Österholm 1989:75) , and at other sites including Stora Mörby, the cave site Stora Förvar, Överstekvarn I, Stora DomerarveII, Barshalderhed and Suderkvior terra australis 29 (Figure 2) (Lindqvist and Possnert 1997:48) . 13 C results from human skeletal remains from a megalith grave suggest a terrestrial or mixed terrestrial/marine diet, which contrasts with the high marine intake identified in human remains from the Mesolithic (Lindqvist and Possnert 1997:29) .
During the Late Mesolithic and Early Neolithic phases the climate changed and the Baltic again became a saline sea. The return to saline conditions is likely to have had a positive effect on the productivity of the marine environment. On Gotland, this seems to have led to marine resources once again becoming the dominant source of subsistence. The emergence of substantial Pitted Ware sites in coastal locations occurred during the Middle-Late Neolithic phase, oriented toward marine subsistence, although domesticated animals such as the pig, cattle, sheep/goat and dog were utilised. Marine foods such as seals and cod were important to the diet, but domesticated or semi-domesticated pig were probably of greater social value (Rowley-Conway 1983) . The Pitted Ware pots differ from the funnel-beaker ceramics in shape and decoration, and a connection between the Pitted Wares and the comb-decorated ceramics in the southeast of Scandinavia has been suggested (Wyszomirska 1984; Martinsson 1986:10; Papmehl-Dyfay 2006:37) . The dominant decoration on Pitted Ware ceramics are small pits located on the shoulder and rim of the vessel ( Figure 3 ). These pots, along with a similar marine subsistence orientation, site coastal location and tool kit, characterise sites found in east, west and south Sweden, east Denmark, south Norway and the islands in the Baltic Sea (PapmehlDufay 2006:32-45) .
Methodology
Archaeologists study prehistoric material by grouping, separating and simplifying different types of data. The interpretation of past material culture is often based on analogy, and it is important to examine how analogies are employed in each case. One way of analysing archaeological data is by the use of statistical methods. In this study, a descriptive statistical method, the chi-squared test was applied to faunal assemblages from Pitted Ware sites, along with qualitative observations of their association with human skeletal remains. A discussion about the age of the sites follows, but all of the analysed samples are from Pitted Ware sites on Gotland, which are considered to comprise a single cultural entity, and which experienced similar environmental conditions during the Middle Neolithic.
When studying prehistoric bone remains from occupation sites there is a tendency to regard differences in assemblage composition as the result of chronological and environmental factors. It is suggested, for instance, that during the Late Mesolithic and Early Neolithic, people went from a marine diet to a terrestrial diet because of an environmental change. The analysis of skeletal remains in megalith graves on Gotland and Öland supports this shift in particular instances (Lindqvist and Possnert 1997:48) . Taking several cases of skeletal remains into account, however, the isotope evidence for prehistoric diet shows substantial variation (Papmehl-Dufay 2006:133) . The same variation is also seen in a comparison of the animal bones from four Pitted Ware sites on Gotland, where the ratio of marine animals to terrestrial mammals and the contribution of both to the prehistoric diet has been examined (Storå 2001: Table 2 ). These differences might result from the cultural views about the use of animals by 
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different Pitted Ware groups. Analogies drawn from traditional societies show that animals are important sources of food, yet they frequently have a significant role in a belief system (Lévi-Strauss 1969 , 1971 ). It is suggested, then, that the variability in the bone remains from Pitted Ware sites might reflect the different ideologies and belief systems of Pitted Ware groups, and the remains are worthy, therefore, of a comparative analysis.
Comparative studies of faunal bone remains from Pitted Ware sites on Gotland
During the Middle and Late Neolithic phase (c. 5300-4250 BP), several large coastal settlements emerged on Gotland. Human skeletal remains from such sites have been dated to c. 4200-3700 BP, and seal bone from the sites has been dated to 4800-4350 BP. Additional dates from these sites include a pig bone dated to 4100 BP, while two dates on hedgehog bone have a span of c. 4400-4000 BP (Possnert 2002:171) . The recovered bone material suggests that marine subsistence, especially the hunting of seals, was of great importance, but there was also husbandry of semi-domesticated pig (Sus scrofa), cattle (Bos taurus) and sheep/goat (Ovis aries/ Capra hircus) (Lindqvist and Possnert 1997:29) . The need for pasture to feed cattle and sheep/ goats might have been accommodated by vegetation clearing and the expansion of pastoral areas near settlements. Sedentary occupation in Pitted Ware settlements is suggested from the presence of domestic structures and extensive cemeteries (Österholm 1989) .
During the Middle Neolithic on Gotland, Österholm (1989) suggests there were 13 coastal settlements. One inland site is suggested to have been utilised during earlier settlement, but during the Pitted Ware phase it was used as a resource procurement area, rather than as a permanent residential site. The coastal sites were also likely to have been utilised previously, since many of them have some funnel-beaker pottery in the earliest layers (Österholm 1989) .
Several of the largest Pitted Ware sites have been subject to archaeological investigation. The grave field at Västerbjers on the east side of Gotland (Figure 2 ) was excavated because it was being destroyed by gravel and sand quarrying (Stenberger et al. 1943) . The cemetery remains were analysed (Stenberger et al. 1943; Janzon 1974; Eriksson 2004 ), but the settlement itself was not systematically excavated nor reported in detail. The most extensively excavated Pitted Ware site is Ajvide on the southwest of Gotland (Figure 2) (Österholm 1989; Burenhult 1997 Burenhult , 2002 . Material from this site has not been incorporated in the statistical analysis, although the Ajvide bone remains are discussed below (Lindqvist and Possnert 1997) .
Faunal remains from Pitted Ware sites
The bone database consisted of identified faunal bone remains recovered from five Pitted Ware sites: Hemmor (Hedell 1921), Visby (Wallin and Eriksson 1985) , Ire (Landin 1981; Hegert 1982) , Västerbjärs and Gullrum (Ekman 1974) . The bone remains were recovered from different-sized excavation units, using different recovery techniques, but they represent the full range of Pitted Ware sites on Gotland. The statistical analysis of the faunal remains with the chisquared method was carried out in two parts. The first comparison examined the percentile share of the remains from four animal groups in each site: (1) pig; (2) other domesticated animals (sheep/goat, cattle and dog); (3) seals; (4) other wild animals. The second analysis compared the percentile share of domesticated (groups 1 and 2) and wild (groups 3 and 4) animal remains (Wallin and Martinsson-Wallin 1992:9-16) .
The results of the analysis are shown in Figure 4 and Table 1 . The composition of the analysed samples from Hemmor and Västerbjers sites on the east side of Gotland is similar, terra australis 29 with both high in pig and domesticated-animal remains (groups 1 and 2). The bone samples from Visby and Gullrum on the west side of the island are also similar, and they have a higher proportion of wild animals. The fifth bone sample from the site of Ire in the north of Gotland is significantly different from the other four sites (Wallin and Martinsson-Wallin 1992:10-16) , as it has a very high proportion of remains from wild animals (mainly seals), compared with domestic animals (Wallin and Martinsson-Wallin 1992:16) .
There are also substantial differences between the composition of fauna at the Ajvide site and several Pitted Ware sites suggested by Lindqvist and Possnert (1997:49-50 ) to be contemporaneous. Over the course of settlement at Ajvide, there was a change from the utilisation of wild animals early on, to an increasing reliance on domesticated animals. However, compared with other Gotland sites (Table 1) considered contemporaraneous, there are still significant inter-site differences in the archaeofauna.
Since the faunal samples differed between sites in the type and the quality of recovery techniques, it was important to determine whether other sorts of archaeological data also displayed significant differences. A craniometric study of discrete traits was carried out on human remains from six Pitted Ware sites on Gotland by Sjøvold (1974) . The analysis demonstrated a rather homogeneous 'Pitted Ware' population, but there was a statistically significant difference between the groups from Visby in the west and Västerbjers in the east (Sjøvold 1974:201) . Another inter-group difference was that females from the Ire site had a significantly higher stature than females from other sites. The males from Ire also differed in size from males at the other sites, but this difference was not statistically significant.
Animal burials and animal parts in Pitted Ware graves have also been studied. It is clear that parts of pigs (mainly tusks and mandibles) were a frequent grave good that accompanied human burials at Ire (Table 1) (Janzon 1974:262-290 ), but these elements were uncommon in the bone remains from the habitation site. Seal teeth, used as ornaments, were a common grave good, and animals such as the hedgehog, especially hedgehog mandibles, and parts of exotic animals, such as beaver teeth and elk antler, were also regular grave goods (Janzon 1974 whistles. A comparative analysis of all of the animal remains found in graves from Pitted Ware sites would be useful, but at the Hemmor and Gullrum sites, only a few skeletal remains and grave goods have been recovered (Janzon 1974:257-260) .
Discussion

Site chronology and environmental variation
A clear difference can be seen between the faunal remains from sites on the east of Gotland and those from the two west-coast sites, but the main difference is between the Ire site in the north and the sites of Gullrum and Hemmor in the south (Figure 2) . What is the reason for the inter-site variability in the faunal remains? The variation might be interpreted, for instance, as a difference in archaeological sampling methods, environmental variation, chronological difference in site age, or the result of different cultural views about animals among Pitted Ware groups. Lindqvist and Possnert (1997:34) criticised the bone samples discussed above -which were first examined by Wallin and Martinsson-Wallin (1992) -and argued that the Pitted Ware sites were not contemporary with one another and that different recovery procedures had caused the inter-site differences in the fauna. They suggest the Middle Neolithic should be divided into two phases: Middle Neolithic A (MNA) from c. 5250 to 4750 BP, and Middle Neolithic B (MNB) from 4750 to 4250 BP. Lindqvist and Possnert (1997) base this chronology on differences in pottery style, with MNA characterised by the Säter/Fagervik style III pottery, which equates with the Hemmor/Gullrum phase on Gotland, and the MNB characterised by Säter/Fagervik IV pottery, which equates with the Visby/Ire/Västerbjärs stage pottery (Lindqvist and Possnert 1997:33) . However, radiocarbon dates from Pitted Ware sites on Gotland (Papmehl-Dufay 2006:114) demonstrate that graves from the Västerbjers stage, interpreted as MNB by Lindquist and Possnert (1997) , are actually contemporary with the Hemmor/Gullrum stage, interpreted by them as from MNA.
Further, several studies of Pitted Ware ceramics support the view that variability in Säter/Fagervik pottery styles may be related to vessel function (i.e. utilitarian, special function) and are not as chronologically defined as Lindqvist and Possnert (1997) suggest (e.g. Löfstrand 1974; Segerberg et al. 1991; Glørstad 1996; Kjellberg and Ytterberg 1996) . In the future, the detailed intra-site analysis of fauna and ceramic remains should help to clarify this issue. Such a study was started at the Hemmor site in 1991, but heavy disruption of the site by ploughing meant that fine-grained faunal data could not be recovered (Hedemark et al. 2000) .
At the intensively examined site of Ajvide (Lindqvist 1997; Lindqvist and Possnert 1997; Storå 2001; Burenhult 2002) , significant variation in the distribution of faunal remains has been recorded, and is unlikely to be due solely to chronological factors, terra australis 29 although some change in animal use over time is apparent. As mentioned previously, Ajvide shows a shift from seal and sea-mammal hunting early on, to an increasing reliance on domesticated animals. A similar trend is also apparent at Hemmor, which has large amounts of fish bone in the basal levels of the site compared with the upper levels. As there is no stratigraphic evidence for a Litorina (brackish) transgression at Hemmor that would impact the range and abundance of marine species, it has been argued that there was a subsistence shift during occupation of the site Martinsson-Wallin 1992, 1993; Hedemark et al. 2000) .
From an environmental perspective, some locations on Gotland were clearly more attractive for seals and fish, and Pitted Ware sites in such places might be expected to contain a greater proportion of marine foods (Storå 2001:7) . Studies of seal and pig remains from Ajvide suggest resource scheduling, with pigs slaughtered from early autumn to mid-winter and seals (especially harp seals) hunted in late autumn and early winter (Rowley-Conway and Storå 1997) . Gotland Island comprises a relatively small land area within the same climate zone, and Pitted Ware sites were all situated on the sea shore. Ethnohistorical accounts of Gotland suggest that seal hunting could be carried out all around the Gotland coast and on the nearby smaller islands (Säve 1867; Lithberg 1914:118; Linnaeus 1977; Wallin and Sten 2007) . However, there is a marked environmental difference on Gotland, which has a high coast on the west and northwest, which may have reduced the amount of marine resources able to be taken in these areas.
The possibility that environmental variation is the cause of faunal variation needs to be investigated further, but the suggestion of Lindqvist and Possnert (1997:34) that winters would have been more severe in the north of Gotland, and that pigs could not cope with the cold conditions does not appear to be likely. Lindqvist and Possnert (1997) also remark that pig bones do not occur in Neolithic sites on Åland Islands further to the north in the Baltic Sea (Figure 1) . Recent excavations at the Pitted Ware site of Jettböle on Åland and the analysis of archaeofauna from other Pitted Ware sites in the region demonstrate the presence of pig and other domesticated animals (Storå 2000) . Analysis of diet from the study of human remains from Västerbjers and Öland indicates significant variation in subsistence during the Middle Neolithic, consistent with a mixed marine-hunting-farming subsistence economy (Eriksson 2004; Papmehl-Dufay 2006) . Overall, while Pitted Ware groups emphasised marine foods, it is clear that domestic animals and vegetable foods were also being utilised.
Animals with special meaning
In modern and traditional societies the death and burial of an individual is a significant event for a community (Van Gennep 1981) . The occurrence of entire-animal burials and parts of animals in Pitted Ware graves suggests these animals had special meaning to the people who carried out the burial ceremony. Using information from traditional cultures, Van Gennep (1981) and Turner (1969) describe death as a dangerous liminal stage where different rituals are used to secure the spirit of the dead and to make sure that it travels to the right place. Animal remains are often associated with death activity, sacrificed to guide/accompany the spirit of the dead, used for feasting, and because particular animals are significant in a community belief system, and symbolise clan/group affiliation. They are also associated with magic and the transformation from human to animal and animal to human, as well as creatures that are part-human and part-animal. These beliefs might be represented in a clay figurine found at the Pitted Ware site of Jettböle on Åland that appears to depict a human with a bird's head ( Figure 5 ). The most common animal remains found in Pitted Ware graves are the remains of pigs (particularly tusks, mandibles and trotters), beaver (incisors), hedgehog (mandibles and spines), seals (teeth), sea bird (long bones), deer (antler), and teeth from cattle and other domestic mammals (Janzon skeletal remains and grave goods, an interpretation suggested here is that Gotland was divided into three major clan groups making up a Pitted Ware 'Gotland tribe'. There are notable differences in the composition of the faunal remains between Pitted Ware sites on the east and the west of Gotland, and there are also substantial differences between the faunal assemblage from Ire in the north and those of all other sites.
The difference between Hemmor/Västerbjers on the east of Gotland and Ire in the north might be explained by the hunting and consumption of seals and the avoidance of pigs at Ire. This contrasts with Hemmor/Västerbjers, where the consumption of pigs was favoured and seal consumption was avoided or restricted. At Visby and Gullrum on the west of Gotland, pigs and seals do not seem to have been viewed in a particular way, and other animals or plants might have been of greater ritual importance. The size and borders of clan areas were probably established using natural borders such as lakes and streams, and the location of neighbouring sites was probably also taken into consideration. A hypothetical division of clans and lineage groups based on faunal differences and the natural environment is given in Figure 6 . The hypothesis outlined above from the differences identified in assemblages of faunal remains can be tested by additional isotope study of human bone from Pitted Ware sites, along with further chronological examination of Pitted Ware sites and a detailed intra-site analysis of faunal remains. 
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Conclusion
This paper identified significant differences among faunal remains from five Pitted Ware sites on Gotland. Differences in the fauna occur between sites on the east and west of the island as well as with the north of Gotland. These differences have also been noted in the study of human skeletal remains and are manifest in the grave goods found at some sites. Chronological and environmental variations have been reviewed, but such factors do not appear to account for all of the inter-site variability. How various Pitted Ware groups on Gotland might have viewed and incorporated different animals as symbols of community identity was also explored.
Various animals or parts of animals were intentionally buried with Pitted Ware dead. Since the inclusion of animal or animal parts in graves results from community activity, it shows that different animals had a particular status and role within a community group. An analysis of discrete skeletal traits and evidence for diet variability found in isotope studies of human remains is also consistent with inter-site variability. Taken together with natural landscape divisions, the evidence suggests the possibility of a Gotland Pitted Ware tribe consisting of three clan groups: one in the east, one in the west and one in the north. Each clan group is suggested to have been tied to a specific totem animal, which for the north clan may have been the pig, and for the east clan, the seal (the harp seal?). As mentioned previously, archaeology is often ill-equipped to identify how prehistoric social boundaries were constructed and maintained by symbols and behavioural restrictions. One common method of doing this among traditional societies is the use of animals in death rituals, feasting and subsistence. In the future, studies of archaeofauna might profit from a broader perspective that considers the social relationships between animals and people in the past.
